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CnOCOB OHHCTKH 3ATP.H3HEHHLIX BOfl 



Hacroamee H3o6pereHHe othochtca k o6aacni ohhctkh boabi h mohcct 

6BITB HCnOilBSOBaHO WW OHHCTKH 3arpa3HeHHBK CTOHHBDC BOfl pa3JIHHH0r0 

npoHCXoayieHHfl h b BoaonoaroTOBKe pjix TexHoaorHnecKHX Hyaca h nHTBeBoro 
BOflocHa6»ceHHa. 

B Hacroamee BpeMa npo6aeMa ohhctkh 3arpa3HeHHtix boa npHo6peTaeT 
Bee 6ojn,mee 3HaneHHe. KaK npaBHJio, Bee cronHBie bohbi coaepacaT nrapoKHfl 
cneiap npHMeceft, b tom nncae He$TenpoayKTBi, h onpewunrn, 
npeHMymecTBeHHoe coflepacairae KaKoro-an6o KOMnoHeHTa aocraTOHHOcaoaaio. 

H3BecTHBie b Hacroamee BpeMa MeToaBi ohhctkh ctohhbix boa 
o6ecneHHBaK>T jih6o HH3Kyio creneHB ohhctkh bobbi npn flocTaroHHOH 
npoH3BOflHTejiBHOCTH cnoco6a, jih6o flocraTOHHO BBicoKyio creneHB OHHCTKH, HO 

TOJIBKO B OTHOmeHHH OTfleJIBHBK HpHMeceH, OT60 BBICOKyK) npOH3BOflHTeJIBHOCTB 

npn yflOBaeTBopHTenBHOM KanecTBe, ho c bbicokhmh 3HepreTHHecKHMH h 

3K0H0MHHeCKHMH 3aTpaT3MH. 

OflHHM H3 caMBK pacnpocTpaHeHHBix cnocoSoB OHHCTKH 3arpa3HeHHBix 
boa aBJiaerca nponecc saeKrpoKoaryaanHH noa. BaKyyMOM, b nponecce KOTOporo 
huh nocjie Hero ocymecTBaaiOT aonoaHHTea&HBie $H3HHecKHe h/huh xHMHHecKHe 
B03flencTBHa, HanpaBJieHHBie Ha noBBimeHHe KanecTBa ohhihchhoh boabi. 

H3BecTeH cnoco6 ohhctkh He<J>Te3arpa3HeHHBix ctohhbk boa (naTeHT 
P<D m 2146655), coraacHO KOTOpOMy ocymecTBaaioT saeKTOKoaryaanino noa 
BaKyyMOM, nocae nero Bony noaBepraioT cenapannn b HK- cneierpe c yneaBHOii 
MomHocTbio HarpeBa 0,1-10,0 kBt/ m 3 h npn aaBaeHHH 2-70 Klla. TIpH stom 
nponecc aaerrpoKoaryaanHH ocyinecrBaaiOT b HenpepBiBHOM HOTOKe oHHinaeMBix 

CTOHHBIX BOR. 

B nponecce aneKTpoKoaryaauHH nop, BaKyyMOM noBBiinaeTca creneHB 
fl ecTa6HaH3auHH KoaaoHjmoH chctcmbi sa cner HSMeHeHHa napunaaBHoro aaBJieHHS 
He^TenpoayKTOB. npn stom cHHacaeTca pacTBopHMOCTB HefcTenpoayicroB b Bone h 



npoHcxcwrr BtmejieHHe yrneBOAopoAOB c o6pa30BaHHeM onraHecKH HeoAHopoAHOH 
khakocth. cocroameH H3 ochobhoh (J>a3bi (boabi) h Me^Koj^icnepcHOH 
reTeporeHHoft 4>a3Bi c cymecTBeHHO pa3JiHHHBiMH K03$c|)HixHeHTaMH nomomeHHa 
H3JiyHeHM HK- cneicrpa. MejiKOAHcnepcHaa $a3a yrjieBOAopoAOB hhtchchbho 
HarpeBaeTM 3a cner noraomeHH* H3JiyneHHH UK cneicrpa c nocjie^yiomHM 
neperpeBOM boabi b BaxyyMe ao o6pa30BaHH* napoBOH $a3Bi Ha Meac<|)a3HOH 
rpamme BOAa - ynieBOAopoABi BOKpyr Hacrcm yraeBOAopoAOB. IIpH 3tom b BOAe 
ocraiOTca ynieBOAopoABi, o6jiaAaK>nme bbicokoh creneHBio pacTBopHMocrH, 
y^ajieHHe kotopbix AocTHraeTca nocjieAyKmjHM 030HHpoBamieM. 

OOTaKo b nportecce 3JieKTpoKoaryjijnjHH nponcxoAHT yMeHBmeHHe 

TOKa KOaryJMI^HH B 3aBHCHMOCTH OT BpeMeHH paGOTBI 3JieKTpOflOB 3 BBinOJIHeHHBK B 

BH^e nJiacTHH, hhbimh cjiosaMH, npoHcxo^HT «naccHBaroa^» n^iacrraH. Ilo 
o6menpHHHTOMy mhchhio CHHTaeTca, hto naccHBaima nponcxoAHT 3a cneT 

no^BjieHH^ okchahoh IIJieHKH Ha IIOBepXHO CTH IIJiaCTHH, HTO IipHBOAHT K 

yBejiHHeHHio conpoTHBJieiraa h, cjieAOBaTejn>HO, k yMeHBineHHio TOKa Koaryjiaimn , 
npHBOfl«mero b pe3yjiBTaTe k CHH^ceHmo 3$<|>eKTHBHocTH Bcero npoijecca ohhctkh 

CTOHHBDC BOA- 

Taioice H3BecTeH cnoco6 ohhctkh He^TecoAep^canmx ctohhbdc boa 
(naTeHT PO N° 2140880), 3aKmoHaion^HHCH b tom, hto o cymecTB judot 
3JieKTpoKoaryjiimHio noA BaicyyMOM, nocne nero nocjieAOBaTejiBHo npw AaBjieHHH 2 
- 70 Klla npoBOAHT cenapaijHio boabi b rpaBHTaipioHHOM nojie npn OTHomemiH 
nnomaAH BaKyyMHpyeMoft noBepxHocTH boabi k ee o6*>eMy 0,2 - 1,0 h 4>jioTaimio b 
none 3JieKrpoMarHHTHoro H3JiyneHHa HK - cneiapa npn AJiHHe bojihbi 8 • 10" 7 - 5 • 
10' 5 M. 

ripn npoBeAeHHH cenapaijHH b rpaBHTaijHOHHOM nojie 
He4>Te3arpH3HeHHBix ctohhbdc boa, coAep^caiAHx B3Becn, TBepABie Hacm^i h 
yrjieBOAopoABi c cymecTBeHHo pa3JiKraaioiAHMHCH yAejiBHBiMH BccaMH h 
otjihhhbimh ot yAenBHoro Beca boabi, npoHcxoAHT (JopMHpoBaHHe noTOKOB Mace 
BBmejiHeMBix npHMeceft b npoTHBonojio>KHBix HanpaBJieHHax. TnacejiBie npHMCCH 
(B3BecH, necoK h T.n.) ABHEcyrca b o6i>eMe boabi b HanpaBJieHHH nojia rpaBHTaijHH h 



co6HpaioToi Ha A**e c noMoim>K> h3bccthbix npHcnocoSjieHHii, a nenaie npHMt *■ 
co6HpaioTC5i Ha noBepxHOCTH boabi. 

riocjie cenapai^HH boabi ot npHMeceii c pa3JiHHHBiMH yAejiBHbr:;; 
BecaMH npoBOAHT ^noTamoo b nojie ajieiapoMarHHTHoro H3JiyneHM HK-cneicrpa u 
BbmejieHHe npHMecen c 6jih3khmh no 3HaneHHio yAejiBHBix BecoB, ho c 

pa3JIHHHbENIH TeiIJI0<i>H3HHeCKHMH CBOHCTBaMH, OTJIHHHBIMH OT CBOHCTB BOJbi. 

CynmocTL ^JioTauHOHHoii o6pa6oTKH coctoht b tom, hto MenKOAHcnepcK: 
rereporeHHaH 4>a3a HHTeHCHBHO HarpeBaercH 3a chct nonnomeHHa 3Hepr. 
MarHHTHoro hojih b yica3aHH0M AHana30He ajihh bojih HK cneicipa 2.0 
TeMnepaTypH, o6ecneHHBaiomeH neperpeB boabi c o6pa30B aHHeM napoBOH 4>a3Li 
Me)K^)a3HOH rpaHHiie. 

JJjisl onHcaHHoro cnocoSa ohhctkh TaioKe xapaKTepHO CHHKeHHe t 
KoaryjmjBH, npHBOAamero, ksk h b oimcaHHOM paHee cnoco6e, k chhhcchi. 

3<J)(J)eKTHBHOCTH nponeCCa OHHCTKH. 

TaioKe H3BecTeH cnoco6 ohhctkh He^Teco^epHcatrmx ctohhbdc r 
(naTeHT P<I> N2 2120411) , npHHOTBra 3a npoToxrai, 3aiaiK)HaiomnHc^ * 
SJieiopoKoaryji^uHH ctohhmx boa, KOTopyio ocymecTBJMK>T noA BaKyyMOM n 
naprpiajibHOM AaBJieHHH ot 10 ao 50 Klla, h nocneAyiomeM nponycKaHHH bo,. . 
nepe3 cop6eHT, b KanecTBe KOToporo HcnojiB3yK>T noJinaicpHnaMHAHoe bojiok 
fljiH noBbnneHiM crreneHH ohhctkh b onncaHHOM cnoco6e Ha ero 3aKjnoHHTejiBK 
CTa^HH ocymecTBJiaiOT 030HHpoBairae boabi. 

KaK 6biho OTMeneHO Bbnne, ctohhbic boabi coAepacar npHMe. . 
pa3JiHHaiomHecfl no yAejiBHOMy Becy h TenJio<j)H3HHecKHM cBOHCTBaM. YKa3aHH . 
cnoco6 HMeeT orpamiHeHHyio c^epy npHMeHCHHH, t.k. b HeM He npeAycMOTp- * 
AH<|>4>epeHu;HpoBaHHoro bo3achctbhh Ha pa3JiHHHBie npHMecn, hto npHBOAH* 

HeAOCTaTOHHO BBICOKOH 3<|)<|>eKTHBH0CTH OHHCTKH CTOHHBIX BOA- IIOSTOMy 3. 
CnOC06 MOHCeT 6BITB npHMCHeH K CTOHHBIM BO ASM? COCTaB KOTOpBIX H3Becre ; 
AOCTaTOHHO CTaSHJieH. 

KpoMe Toro, HcnoJiB30BaHHe b KanecTBe cop6eHTa nojraaKpHJiaMHAHt 
BOJioKHa Tpe6yeT Hacrofi ocTaHOBicn nporjecca h 3aMeHBi cop6eHTa, t.k. 



nojiHaKpiuiaMHOToe bojiokho HBjraercfl pacxoAyeMBiM MarepnajioM h b npouecce 

3KCIUiyaTaOHH CaMO CTaHOBHTCfl HCTOHHHKOM BTOpHHHOrO 3aipa3HeHH5I. 

030HHpoBaHHe aBJiaeTCH MajiO3(JxJ)eKTHBH0H onepaimefi jxjia ohhctkh, 
OAHaKo 3aTpan>i Ha ee npoBeaeHHe BecjbMa cymecTBeHHBi, hto npHBOAHT k 
yAopoHcamno TexHOJiorera npn HeAOcraroHHO bbicokoh cTenemi ohhctkh h Marion 
npoH3BOOTTejrbHOCTH o6opyAOBaHHa. 

HapaAy c nepeHHCjieHHMMH BBnne ocoGchhocthmh cnoco6a HMeeT 

MeCTO CHH^CeHHe 3$$eKTHBH0CTH OHHCTKH CTOHHBDC BOA, 06yCJI0BJieHH0e 

naccHBaimefi pa6oTBi njiacrHH b npouecce sneKTpoKoaryjnnjHH, o neM 6bdio 
hoapo6ho cKa3aH0 BBnne. 

Kax h b oroicaHHBix paHee h3bccthbix cnoco6ax 3JieKTpoKoaryjDmHK) 
ocymecTBjraoT npn iioctohhhom napmiajiBHOM AaBJiemm b HenpepBiBHOM noTOKe 

OHHiqaeMOH BOABI. 

B ocHOBy H3o6peTeHHH nojioaceHa 3a^ana pa3pa6oTaTB cnoco6 ohhctkh 
3ai3>a3HeHHBix boa, b KOTopoM 3a ch6t noAAep^KaHHH TOKa KoaryjiHimn Ha 3ajnaHHOM 
ypoBHe AOCTHranacB 6bi cTa6miH3amiH npoijecca 3JieKrpoKoaiyjiHitHH, hto 
o6ecneHHBano 6h BBicoieyio CTeneHB ohhctkh 3arpa3HeHHBix boa AJia nmpoKoro 
cneiopa coAepacamnxca b hhx npHMecefi. 

IlocTaBJieHHM 3aAana peinaerca TeM, hto b cnoco6e ohhctkh 
3arpa3HeHm>ix boa, BianonaiomeM 3JieKTpoKoaryjiauHio Ha3BaHHBix boa, cornacHO 
H3o6peTeHHio, npoijecc 3neKTpoKoaryjnnjHH ocymecTBJiaiOT noBTopjnomHMHca 
immiaMH, npn ocymecTBHCHHH KaacAoro H3 kotopbix b 3JieKTpoKoaryjWTop noAaJOT 
nopuHio 3arpa3HeHHoft boabi, HaA noBepxHocTBio KOTopofi CHanajia co3AaiOT 
AaBJieHHe, jieacamee b npeAejiax ot 0,01 ao 0,1 Mlla, a 3aTeM b npoijecce 
3JieKTpoKoaryj^mHH noBBiinaioT napijHajiBHoe AaBJieHHe ao 3HaneHHH, Jieacamnx b 
npeAejiax ot 0,1 ao 2,5 Mlla, nocjie nero otboast nopijHio o6pa6oTaHHOH boabi h 
cHH>i<aioT napimajiBHoe AaBJieHHe ao nepBOHanajiBHoro 3HaneHHH, npn 3tom 
yKa3aHHBie ijhkjibi noBTopaiOT c nacTOTOH, jie>Kameft b npeAejiax ot 0,01 ao 0,0001 

ru 

3a cneT UHKJiHHHoro H3MeHeHH9 b npoijecce 3JieKTpoKoaryjmmH 
napanaJiBHoro AaBJieHHH nponcxoAHT OHHCTKa njiacraHBi aHOAa ot npHJinnaHH* 




ra^£OJi.H3Hpro_ra3.a, hto npHBO^HT k hckjuohchhio npouecca naccHBauHH aHoaa h 
CTa6Hjra3aizHH bcjihhhhbi TOKa KoaryjiHimn Ha ypoBHe 3HaneHHfl, HMeiomero MecTO 
b Hanane npouecca 3JieKTpoKoaryjiaijHH. 

riO CpaBHeHHK) C H3BeCTHBIM CIIOCO6OM, B KOTOpOM naccHBauHH aHOfla 

npoHcxoriHT b cpe^HeM nepe3 3 cyroic HenpepBiBHOH pa6oTBi ycTaHOBKH, b 
npeanaraeMOM cnoco6e tok KoaryjumHH yMem>maeTc« jihihl Ha 10%, hto 
no3BOJUieT noBBicHTB npoH3BOAHTejn>HOcn> ycTaHOBKH 6e3 yxyOTaeHKs icanecTBa 

OHHmeHHOH BOJQPbl. 

IJejiecoo6pa3HO, hto6bi nocjie aneicrpoKoaryjiHipiH ocymecTBjDDiH 
rpaBHTaimoHHyio cenaparqaio o6pa6oTaHHoii boabi npn AaBJieHHH 0,1-2,5 Mlla hjih 
ocymecTBJMjm cenapamno boah b HK - cneicrpe ajreiopoMarHHTHoro H3JiyneHHfl c 
yj^ejiBHOH MonmocTBK) HarpeBa 0, 1 4- 1 0 kBt/m 3 . 

YKasaHHBie TexHOJiorHHecKHe npneMBi, ocymecTBJiaeMBie nocne 
npouecca aneKTpoKoaiyraipiH, npoBeaeHHoro naTeHTyeMBiM cnoco6oM, a hmchho, 

C H3MeHHK>mHMCH IiapiJHaJIBHBIM flaBJieHHCM, n03B0JIHK)T nojiy^HTB 3aj^aHHBie 

noKa3aTejm ohhctkh boa b 5-6 pa3 6HCipee, neM b hsbccthbix cnoco6ax. 

B AajiBHeflineM H3o6peTeHHe noHCHaexca onHcairaeM KOHKperaoro 
BapnaHTa BBmojiHemiH, npHMepaMH h conpoBo^cAaiomHMH nepTencaMH, Ha 

KOTOpBDC: 

Oht.1 H3o6paacaeT rpa^HK H3MeHemiH napunajiBHoro AaBJieHHH b 
npouecce ajieicrpoKoaryjiHUHH; 

Onr.2 - rpa^HK n3MeHeHHH TOKa Koaryjifliura. 

IlaTeHTyeMBiH cnoco6 ohhctkh 3arpK3HeHHBix boa ocynjecTBjraeTCJi 
cjie^yiomHM o6pa30M. 

B 3JieicipoKoaryjiHTop, npe^cTaBJiHiomHH co6oft repMeTHHHyio cmkoctb 
c ycraHOBJieHHbiMH b ee hhechch nacra 3JieicrpoAaMH, c noMomtio BaKyyMHoro 
Hacoca no^aiOT 3arpa3HeHHyio BOAy, HaA noBepxHOCTbio kotopoh CHanajia 
co3AaK)T AaBJieHHe, BejiH^HHa KOToporo Jie>KHT b npe^ejiax ot 0,01 ao 0,1 Mlla. 

3aTeM b npoijecce ajieKTpoKoaryjunjHH noBtnnaioT naprpiajiBHoe 
AaBjieHHe HaA noBepxHocTBio boabi ao 3HaneHHH, BejraHHHa KOToporo Jie>KHT b 
npe^ejiax ot 0,1 ao 2,5 uUsl. 



MuHHMajiBHoe 3HaneHHe napimajiBHoro AaBJieHHH onpeAejweTca 
TexHOJioninecKHMH bo3mo>khoct5imh BaKyyMHoro o6opyAOBaHHfl 3 a MaKCHManBHoe 
3HaneHHe - iipohhocthbimh xapaicrepHCTHKaMH o6opy^oBaHHH TexHOJioranecKOH 

yCTaHOBKII. 

B tom cnynae, ecjin ocymecTBxunoT OHHcncy chjibho 3 arp jraHeHHBix 
boa, to MHHHManbHoe 3HaneHHe napimajiBHoro AaBJieHH* ycTanaBJiMBaioT 0,01 
Mlla, a MaKCHMajitHoe - 0,1 Mlla. ITpn OHHcnce cjia6o 3arpa3HeHHBix boa 
MHHHMajn>Hoe 3HaneHHe napimajiBHoro h&bjighhji BBi6HpaioT paBHBiM 0,1 Mlla, a 

MBKCHMaJEbHOe - 2,5 Mlla. 

OnTHMajiBHBie 3HaneHiM iraacHero h BepxHero 3HaneHHH napimajn>Horo 
AaBjiemra onpe^ejiaeTCH 3KcnepnMeHTajn>H0 jxjvl KornqperHoro rana 3arpji3HeHHBix 
boa. 

Ilocjie AOCTH^ceHHa MaKCHMajn>Horo 3HaHeHHa napipiajiBHoro AaBJieHHfl 
H3 3JieKTpoKoaryjDiTopa ocymecTBJUnoT otboa o6pa6oTaHHofl bo^bi, 3aBepmaa 
oahh uhkji npoijecca ohhctkh. 

3aTeM bhobb CHEracaioT naprjnajiBHoe AaBJiemie b 3JieKTOKoaryjiHTope 

AO MHHHMaJTBHOrO 3HaHeHHJI H nOBTOp5JQEOT IipOIjeCC B OIIHCaHHOH BBiine 

nocjieAOBaTejiBHOCTH. 

TaKHM o6pa30M, b otjihhhc ot H3BecTHBix cnoco6oB, naTeHTyeMBm 
cnoco6 ocymecTBJimoT noBTopjronmMHca ijHKJiaMH, b Ka>KAOM hx kotopbix npn 
o6pa6oTKe oahoS nopimH 3arpfl3HeHHOH boa&i napijHajiBHoe AaBJiemie H3MeRjnoT 

OT MHHHMaJIBHOrO AO M aKCHMaJIBHOTO , HTO HJUIIOCTpHpyeTCH ipa^HKOM, 

npHBeAeHHBiM Ha <J>ht.1 . 

KbBecTHO, hto b npoijecce 3neKTpoKoaiyjmjHH nponcxoAHT 
yKpynHeHHe coAepacamHxca b 3arpa3HeHHBix BOAax HacTHi* npHMeceii h oceAaHHe 
hx b hhechioio HacTB eMKOcnn, a TaK>Ke yMeHBiiieHHe TOKa KoaryjumHH B 

3aBHCHMOCTH OT BpeMeHH pa60TBI 3JieKTp0A0B. 

KaK 6bijio onncaHo BBiine, cHHTaeTCH, hto chh>kchhc TOKa Koaryjuimra 
npoHcxoAHT 3a cneT noaBJiemiH okchahoh iuieHKH Ha noBepxHocra njiacraH, 
npHBOAameii k yBejuraeHHio sjiejcrpHHecicoro conpoTHBJieHHH. 



OflHaico, aBTopaMH 3KcnepHMeHTajiBHo 6&uia ycTaHOBJieHa h hhm 
npHHHHa yMeHbineHM TOKa KoaryjiauHH, KOTopaa b 6ojiBineH cTeneHH bjihhct Ha 

3(J)4>eKTIIBHOCTI> IipOIjeCCa OHHCTKH 3arp£3HeHHBIX BOfl, HeM noflBJieHne Ha 

noBepxHOCTH 3jieicrpoAOB okchahoh miemcH. 

3to o6i>HCHJieTc^ tcm, hto nepe^ HanajiOM npouecca 
sjieiopoKoaryjiHUHH njiacraHBi aHO^a h KaToaa ruaj^KHe; b npoijecce SKciuiyaTaimn 
njiacTHHa aHoaa BBipa6aTBiBaeTCH, npiraeM HepaBHOMepHO, h ee noBepxHOCTB 
craHOBHTCfl mepoxoBaTOH. 3 a cn eT 3JieKTpojm3 a £o#Bi^o-Bnajo(HHax_o.6pa3yioTCH_ 
ny3BrpBK H_ ra3a, KQTopw^<^^arox-xa30Bjoo- saBecy - h - 'HacniHHO" oxzxejinioT 
noBepxHOCTB aHo^a ot bo^bi. B cbh3h c TeM, hto npoBOflHMOCTB ra3a cymecTBeHHO 
MeHBine npoBo^HMOCTH bo^e>i, a TaoKe 3a cneT yMeHBinemiH aKTHBHOH njiomatfH 
noBepxHOCTH aHO,aa nponcxoflHT CffiraceHHe TOKa KoaryjmmH. 

IlpH HH3KOM napunajiBHOM flaBJieHHH npOHCXOOTT yBejiHHeHHe 
ny3BipBKOB ra3a b o6*BeMe Ha# noBcpxHOCTBio bo^bl 3th ny3BipBKH 
y b e jihhhb aioTCH b o6i>eMe 5 npHo6peTaioT 6ojn>nryEO iuiaBynecTB h OTpBiBaiOTca ot 
noBepxHocra aHo^a BMecTe c iiotokom boabi. TaKHM o6pa30M noBepxHOCTB aHo#a 
OHHmaeTCH h ero aierHBHaa njioma^B yBejiHHHBaeTCH, hto npHBO^HT k noBBimeHmo 
TOKa KoaryjrajHH. 

Hepe3 onpeaejieHHoe BpeMa bhobb HanHHaeTca aicraBHoe o6pa30BaHne 
ny3BipBK0B ra3a, npHBoaamee k yMCHBincHHio TOKa KoaryjumHH. 

Rnx HCKJiiOHeHHH yKa3aHHoro 3<|><|>eKTa yBe jihhhb aiOT napijHajiBHoe 

flaBJieHHe, HTO IIpHBOJ^HT K OKHMaHHK) ny3BIpBK0B B03^yxa, H, KaK CJie^CTBHe, - K 

y b e jiHHeHHio aKTHBHOH nJioma^H aHO,zja. 

3a cneT i^HKJiHHHoro H3MeHeHHfl napimajiBHoro flaBJieHHa npoHcxo^HT 
OHHCTKa njiacraHBi aHo^a ot npHniinaHH^ rHflpojiH3Horo ra3a , hto iiphboaht k 
HCKJiioHeHHK) npoi(ecca naccHBaijHH aHo^a h cTa6n jih3 aijHH bcjihhhhbi TOKa 
Koaryjumnn Ha ypoBHe SHaneHHa, HMeiomero MecTO b Hanajie npouecca 
sjieKTpoKoaryjwi^HH. 

HacTOTa H3MeHeHHJi napunajiBHoro flaBJieHHH onpe^ejineTM 
npoH3BOAHTe;iBHocTBio ycraHOBKH h KOHTpojiHpyeTCH no 3HaHeHHK) TOKa 



KoaryjuniiiH - HeM Btinie npoH3BOflHTejibHocTb ycraHOBKH, TeM GoJibiiie nacTOTa 
H3MeHeHHH napimajibHoro aaBJieHHfl. 

SKcnepHMeHTantHO ycraHOBneHO, hto nacTOTa H3MeHeHHfl 
napixnajiLHoro AaBJieHHa jieacHT b npeaejiax ot 0,01 jxo 0,0001 Fix. 

ripn 3HaneHHH napijnajibHoro naBnemw HH^ce 0,01 Mlla npOHCXOflHT 
HHTeHCHBHoe ra30BbmejieHHe, hto cymecTBeHHO H3MeHjieT flHHaMHKy .zjbh^kchhh 
noTOKOB npH MacconepeHoce nacTHij npHMecen, t.k. K034>4>HimeHT 
ra30HanonHeHHH Bbime 0,3. 

Ilpn 3HaneHHH napimajibHoro flaBJieHHa Bbime 2,5 Mlla npaicraHecKH 
He npoHCxo^HT y^aneHHe ra30B, hto ocTaHaBJiHBaeT nporjeccbi OKHCJieHHH- 
BoccTaHOBJieHHH b npnajieicrpoflHOM npocTpaHCTBe. 

JSjw HJiinocTpai^HH npenMymecTB npe^naraeMoro cnoco6a Ha 
npHBe^eH rpa<j)HK H3MeHemtfi nnoTHOcTH TOKa KoaryjumHH b 3aBH chmo cth ot 

BpeMeHH pa60TH yCTaHOBKH, Ha KOTOpOM npHBe^eHbl KpHBbie H3MeHeHHH 

hjiothocth TOKa b C00TB6TCTBHH c npeflJiaraeMHM cnoco6oM (cnjionmaH jthhhh) h 
b cooTBeTCTBHH c cnoco6oM no npoTorany (nyHKrapHM jihhhh). Tlo och opjocHHar 
OTnoaceHbi 3HaneHHH hjiothocth TOKa KoaryjiaijHH p= Jk/Sn, rjie Jk - tok 
KoaryjmiHH, Sn - ruiomatfb iuiacTHHbi ajieieipoAa. 

KaK bh^ho H3 npHBe^eHHoro rpa<|)HKa, naccHBaima aHoaa npoHcxo^HT 
nepe3 3,5 cyTOK HenpeptiBHoro npoBe^eHHa cnoco6a, b to BpeMH KaK b 
cootbctctbhh c npejouiaraeMHM cnoco6oM 3a yKa3aHHoe BpeMH iuiothoctb TOKa 
KoaryjiiiHHH yMeHbinaeTCJi Bcero Ha 10%, hto HarcumHo flOKa3biBaeT 
npeHMymecTBa npefljiaraeMoro cnoco6a no cpaBHCHHio c H3BecTHbiM. 

B cooTBeTCTBHH c npeflJiaraeMbiM cnoco6oM nocjie 
3JieKTpoKoaryjwi;HH npOBOAsrr rpaBHTaijHOHHyK) cenapaxjHio bo^bi npH flaBJieHHH 
o, 1-2,5 Mlla hjih ocyn^ecTBJisioT cenapaijHio boah b UK- cneicipe 
3JieKTpOMarHHTHoro H3JiyneHHH c yflenbHoft MonjHOCTbio HarpeBa 0,1-4-1 0 kBt/m 3 . 

riepsyio H3 Ha3BaHHbix onepaijHft ocymecTBJiaioT b tom cnynae, ecjiH 
HMeioTCH flocTaTOHHBie eMKocra ajih flJBirejibHoro OTCTaHBaHEw boabi nocjie 
npoBe«eHH^[ 3JieicipoKoaryjDmHH. 



B tom cjiynae, ecjiH npouecc cenapaijHH Heo6xoAHMO ycKopH*n>, 

HCIIOJIKSyiOT BTOpyK) H3 Ha3BaHHbIX Onepai^HH. IlpH 3TOM WW C03AaHHH nojiH 

3neKTpoMarHHTHoro H3JiyneHHH HK- cneKTpa Hcnojib3yiOT KBapueBbie 
TepMOH3n>-qaTejiH, $opMHpyK>nme jiyHHCTBiH noTOK b o6jiacTH HH^paxpaCHoro 
H3JiyHeHna npH AJimiax bojih. Han6ojiee 3$$eKTHBHO B03^eHCTByiomHX Ha npoiiecc 
4>jiOTamni h oSecneHHBaioiipie MaKCHManBHtra Kos^HimeHT noraomeHHa 3HeprHH 
H3JiyHeHHH jxsisl MejiKOOTcnepcHOH reTeporeHHOH (j>a3bi h mhhhm ajiBHBiH ajlh boabi. 

JSjix cpaBHHTejn>Horo aHanH3a npeAnaraeMoro h H3BecTHoro cnocoSoB 
me npuBOAffTca pe3yjn>TaTBi HcnBiraHHH npoijecca ohhctkh 3arpji3HeHHBix boa 
OAHHaKOBoro cocTaBa b a^eKBaiHtix ycjiOBHax. 



B Ta6jnme 1 npeACTaBJieHBi pe3yjn>TaTBi cpaBHHTejiBHBix HcnBrraHHft 
cnoco6oB ohhctkh He<|)TecoAep)Kaimix ctohhbdc boa. 

Ta6jmija 1 





CoAep^caHHe Hecjvrenpo.HyKTOB, mt/ji 


Cnoco6 




nocjie 
3JieicrpoKoary- 

J1HUHH 


nocjie rpaBHTauHOHHoro pa3fleneHHH 




HCXOflHOe 


1 nac 


2 nac 


12 nac 


IlpeanaraeMBifl 


10±2 


0,5+0,2 


0,4±0,1 


0,3±0,1 


0,05±0 r 01 


IlpOTOTHII 


10±2 


1,1±0,3 


0,9±0,2 


0,7±0,2 


0,3±0 S 1 


IlpexuiaraeMBifi 


3000±30 


0,6±0,3 


0,5±0,1 


0,3±0,1 


0,05±0,01 


npOTOTHIl 


3000±30 


1,7±0,3 


1,2+0,3 


1,0±0,2 


0,7±0J 



H3 Ta6jiHijBi 1 bhaho, hto npeAJiaraeMBift cnoco6 no3BOJiaeT 

OCymeCTBJl£TI> OHHCTKy BOA C OTHOCHTeJIBHO He6oJIBinoft CTeneHbK) 3arpa3HeHHOCTH 

(HanpHMep, jiHBHeBBie ctokh ot A3C, HBJiaioiAHecfl ochobhbim opneHTHpoM mix 

OUteHKH 3^)<i)6KTHBH0CTH CIIOCO6OB OHHCTKH), TaK H CHJIBHO 3arpfl3HeHHBIX BOA 

(HanpHMep, JiBHJibHBie ctokh cyAOB). CoAep>i<aHHe He<j)TenpoAyKTOB nocjie 
rpaBHTanHOHHoro pa3AejieHH* b cootbctctbhh c npeAJiaraeMBiM choco6om 
AOCTHraeT bcjihhhhbi 0,3 mt/ji nepe3 2 naca, b to BpeMH, no npoTorany TaKHe >Ke 
noKa3aTejiH AocraraiOTCii nepe3 12 nacoB; jyvi chjibho 3arpa3HeHHBix boa cTeneHB 



ohhctkh 0,05 Mr/n no cnocoGy b cootbctctbhh c npoTOTHnoM BOo6me He 
flocTHraeTca. 

B Ta6jiime 2 pe3yjiBTaTBi ohhctkh He(|)Tecoflep)KamHx ctohhbix boji npH 

pa3JIHHHbIX flaBJieHHHX. 



Ta6jinija 2 



IlapuHajibHoe flasjieHne hs.jx 
noBepxHOCTbio boam, Mlla 


Co,aep^caHHe He^nrenpojxyKTOB, Mr/ji 




nocjie 
3JieiapoKoary- 

JIHUHK 


nocjie rpaBHTauHOHHoro pa3flejieHH^ 






HCXOflHOe 


1 Mac 


2 nac 


12 nac 


ripOTOTHII 


0,01 
0,02 
0,05 
0,1 


10+2 


2,1±0,3 
1,1±0,3 
1,3±0,3 
2,0+0,3 


0,5+0,1 
0,6±0,1 
0,7±0,1 
1,2+0,1 


0,3±0,1 
0,4±0,1 
0,5±0,1 
0,7±0,1 


0,3+0,1 
0,2±0,1 
0,2+0,1 
0,5±0,1 


IlpeAna- 
raeMbift 
cnoco6 


0,01*0,1 
0,02*0,1 
0,05*0,1 
0,05*0,25 


10±2 


1,7±0,1 
0,8+0,1 

0,9±0,1 
1,8±0,1 


0,6+0,1 
0,5+0,1 
0,5+0,1 
0,7±0,1 


0,4+0,1 
0,3+0,1 
0,4±0,1 
0,5+0,1 


0,15+0,01 
0,05+0,01 
0,1±0,01 
0,2±0,1 



KaK bhoto H3 npHBe^eHHOH Ta6jimxi>i 2, nepe3 12 nacoB 
rpaBHTau[HOHHoro pa3flejieHna noKa3aTejm no npe/piaraeMOMy cnoco6y b 2 pa3a 
BBnne, neM no H3BecTHOMy cnoco6y. IIpH stom HaHJiynniHe noKa3aTejin 
AOCTHraioTCH npn 3HaneHHH flaBJiemiH b HanaJie npoijecca 0,05 Mlla. 

B Ta6jiHije 3 npHBe^eHBi pe3yjn>TaTBi ohhctkh 3arpa3HeHHBix boa npn 

pa3JIHHHBIX AaBJieHEWX. 



TaGjinija 3 



IlapuHajibHoe aaBjieHHe hub. 

nOBepXHOCTbK) BOflbl, Mlla 


CcnepacaHHe B3BeiueHHbix BemecTB, Mr/ji 




nocjie 
ajieiopoKoary- 

JlflUHH 


nocjie rpaBHTauHOHHoro pa3flejieHHfl 






HCXOflHOC 


1 nac 


2 nac 


12 nac 


IlpOTOTHn 


0,01 
0,02 
0,05 
0,1 


120 


115 
112 
118 
112 


8,0 
6,4 
11,2 
12,0 


5,0 
4,1 
7,3 
8,4 


3,5 
3,1 
4,4 
4,7 


Ilpeflna- 
raeMbifl 
cnoco6 


0,01-5-0,1 
0,02*0,1 
0,05*0,1 


120 


114 
112 
118 


5,3 
4,1 
5,7 


4,2 
3,3 
4,4 


<2,0 
<2,0 
2,6 



KaK bhsho H3 npiiBexjeHHbix pe3yjiBTaTOB HcntrraHHH, nocne 12 nacoB 
rpaBHTauHOHHoro pa3£ejieHH* bo^bi no npejyiaraeMOMy cnoco6y BBiflBimioTca 
tojibko cjieaBi npHMecen (<2 ; 0 mt/ji), b to BpeM* KaK no H3BCCTHOMy cnoco6y 
coAepacaHne npHMeceii npH6jm»caeTCH k 5 ur/n. 

TaKHM o6pa30M s onaroflapfl miKJiHHHOMy H3MeHeHHK> napiiHanBHoro 
flaBJieHHH b npouecce ajieicrpoKoaryjiflijHH noBBimaeTCH npojnBOZurreJiBHOCTB 
cnoco6a npn aocthkchhh bbicokhx noKa3axejieH no OHHcnce 3arp*3HeHHBix boa. 



OOPMYJIA H30BPETEHKH 

1. CnOC06 OHHCTKH 3arpH3HeHHbDC BOfl, BKJUOHaiOIUHH 

aneiopoKoaryji^mo Ha3BaHHbix boa, OTJiHHarouiHHca s TeM, hto npouecc 
3JieKTpoKoaryjmxHH ocymecTBJiaioT noBTopniomHMHCH m-noiaMH, npH 
ocymecTBJieHHH Ka^oro H3 kotopbix b ajieKTpoKoaryjDrrop noziaioT nopuHio 
3arpH3HenHOH boabi, Ha# noBepxHOCTBK) KOTopoft cHanajia C03flaK>T aaBJieHHe, 
Jieacamee b npeaejiax ot 0,01 #o 0,1 Mlla, a 3aTeM b npouecce sjieinpoKoaryjiaiiHH 
noBBnnaiOT napunaJiBHoe flaBJieirae #o 3HaneHHH, jieKamux b npeaejiax ot 0,1 ro 
2,5 Mlla, nocne nero otboaht nopuHio o6pa6oTaHHOH bo^bi h CHHacaiOT 
napunajiBHoe ^aBJieHHe ro nepBOHanajiBHoro 3HaneHHfl, npH 3tom yica3aHHBie 
ixhkjibi noBTopaiOT c HacTOTOH, jieacameft b npeji;ejiax ot 0,01 flo 0,0001 Tu. 

2. Cnoco6 no n.l, oTJiKHaiomnfic^ TeM, hto nocjxe 3JieKTpOKoaryjiHiiHH 
ocymecTBUHioT rpaBHTai^HOHHyio cenapamno o6pa6oTaHHOH bo/jbi npn #aBJieHHH 
0,1-2,5 Mlla. 

3. Cnoco6 no.n.l, OTjranaioiiXHHCH TeM, hto nocjie 3JieKTpoKoaryjiJiuHH 
ocymecTBJKQOT cenapaijHio b HK - cneiope 3JieKTpOMarHHTHoro H3nyneHHH c 
yAejiBHoft mohjhoctbio HarpeBa 0,1^10 kBt/m 3 



CFIOCOE OMIICTKM 3ArPfl3HEHHbIX BOA 




o>wr. i 



CnOCOE OHMCTKM 3ArPH3HEHHMX BOA 





PE<DEPAT 

CnOCOB OHHCTKH 3ArPiI3HEHHbIX BOfl 

Cnoco6 ohhctkh 3arpii3HeHHBix bojj 3aKjnoHaeTC5i b npoBe^eHmi 
npouecca sjieicrpoKoaryjifliiHH, KOTOpBift ocymecTBJiaioT noBTopaioiiiHMHai 
UHKJiaMH, npn ocymecTBJieHHH Ka»c#oro H3 KOToptix b 3JieicTpoKoary;iHTop no^aiOT 
nopmno 3arp^3HeHHOH bojubi h CHanana Haa noBepxHocTBio boaw co3flaioT 
AaBJieHHe, Jieacamee b npe^ejiax ot 0,01 no 0,1 Mlla. 3aTeM b npouecce 
3JieKTpoKoaryjDmHH noBBnnaiOT napunajiBHoe aaBJieHHe ro 3HaneHHH, Jieacamiix b 
npeaenax ot 0,1 ao 2,5 Mlla. Ilocjie 3Toro otbo^jit nopijHK) o6pa6oTaHHOH bo^bi h 
cHH^caiOT napmiajibHoe jataBJiemie ao nepBOHanajiBHoro 3HaneHHa, npn stom 
yKa3aHHBie uhkjibi noBTopjnoT c nacroTOH, noKameft b npe/jejiax ot 0,01 ro 
0,0001 Tn. 



